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scale as measured in 50 percent mineral 
spirits solution. 

§ 178.3940 Tetraethylene glycol di-(2- 
ethylhexoate). 

Tetraethylene glycol di-(2- 
ethylhexoate) containing not more 
than 22 parts per million ethylene and/ 
or diethylene glycols may be used at a 
level not to exceed 0.7 percent by 
weight of twine as a finish on twine to 
be used for tying meat provided the 
twine fibers are produced from nylon 
resins complying with § 177.1500 of this 
chapter. 

§ 178.3950 Tetrahydrofuran. 
Tetrahydrofuran may be safely used 

in the fabrication of articles intended 
for packaging, transporting, or storing 
foods, subject to the provisions of this 
section. 

(a) It is used as a solvent in the cast-
ing of film from a solution of poly-
meric resins of vinyl chloride, vinyl ac-
etate, or vinylidene chloride that have 
been polymerized singly or copolym-
erized with one another in any com-
bination, or it may be used as a solvent 
in the casting of film prepared from 
vinyl chloride copolymers complying 
with § 177.1980 of this chapter. 

(b) The residual amount of tetra-
hydrofuran in the film does not exceed 
1.5 percent by weight of film. 

PART 179—IRRADIATION IN THE 
PRODUCTION, PROCESSING AND 
HANDLING OF FOOD 

Subpart A [Reserved] 

Subpart B—Radiation and Radiation 
Sources 

Sec. 
179.21 Sources of radiation used for inspec-

tion of food, for inspection of packaged 
food, and for controlling food processing. 

179.25 General provisions for food irradia-
tion. 

179.26 Ionizing radiation for the treatment 
of food. 

179.30 Radiofrequency radiation for the 
heating of food, including microwave fre-
quencies. 

179.39 Ultraviolet radiation for the proc-
essing and treatment of food. 

179.41 Pulsed light for the treatment of 
food. 

179.43 Carbon dioxide laser for etching food. 

Subpart C—Packaging Materials for 
Irradiated Foods 

179.45 Packaging materials for use during 
the irradiation of prepackaged foods. 

AUTHORITY: 21 U.S.C. 321, 342, 343, 348, 373, 
374. 

SOURCE: 42 FR 14635, Mar. 15, 1977, unless 
otherwise noted. 

EDITORIAL NOTE: Nomenclature changes to 
part 179 appear at 70 FR 72074, Dec. 1, 2005. 

Subpart A [Reserved] 

Subpart B—Radiation and 
Radiation Sources 

§ 179.21 Sources of radiation used for 
inspection of food, for inspection of 
packaged food, and for controlling 
food processing. 

Sources of radiation for the purposes 
of inspection of foods, for inspection of 
packaged food, and for controlling food 
processing may be safely used under 
the following conditions: 

(a) The radiation source is one of the 
following: 

(1) X-ray tubes producing X-radiation 
from operation of the tube source at a 
voltage of 500 kilovolt peak or lower. 

(2) Sealed units producing radiations 
at energy levels of not more than 2.2 
million electron volts from one of the 
following isotopes: Americium-241, ce-
sium-137, cobalt-60, iodine-125, krypton- 
85, radium-226, and strontium-90. 

(3) Sealed units producing neutron 
radiation from the isotope Califor-
nium-252 (CAS Reg. No. 13981–17–4) to 
measure moisture in food. 

(4) Machine sources producing X-radi-
ation at energies no greater than 10 
million electron volts (MeV). 

(5) Monoenergetic neutron sources 
producing neutrons at energies not less 
than 1 MeV but no greater than 14 
MeV. 

(b) To assure safe use of these radi-
ation sources: 

(1) The label of the sources shall 
bear, in addition to the other informa-
tion required by the Act: 

(i) Appropriate and accurate informa-
tion identifying the source of radi-
ation. 

(ii) The maximum energy of radi-
ation emitted by X-ray tube sources. 
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(iii) The maximum energy of X-radi-
ation emitted by machine source. 

(iv) The minimum and maximum en-
ergy of radiation emitted by neutron 
source. 

(2) The label or accompanying label-
ing shall bear: 

(i) Adequate directions for installa-
tion and use. 

(ii) A statement that no food shall be 
exposed to radiation sources listed in 
paragraph (a) (1) and (2) of this section 
so as to receive an absorbed dose in ex-
cess of 10 grays. 

(iii) A statement that no food shall 
be exposed to a radiation source listed 
in paragraph (a)(3) of this section so as 
to receive an absorbed dose in excess of 
2 milligrays. 

(iv) A statement that no food shall be 
exposed to a radiation source listed in 
paragraph (a)(4) of this section so as to 
receive a dose in excess of 0.5 gray 
(Gy). 

(v) A statement that no food shall be 
exposed to a radiation source listed in 
paragraph (a)(5) of this section so as to 
receive a dose in excess of 0.01 gray 
(Gy). 

[42 FR 14635, Mar. 15, 1977, as amended at 48 
FR 46022, Oct. 11, 1983; 61 FR 14246, Apr. 1, 
1996; 64 FR 69191, Dec. 10, 1999; 66 FR 18539, 
Apr. 10, 2001; 69 FR 76404, Dec. 21, 2004] 

§ 179.25 General provisions for food ir-
radiation. 

For the purposes of § 179.26, current 
good manufacturing practice is defined 
to include the following restrictions: 

(a) Any firm that treats foods with 
ionizing radiation shall comply with 
the requirements of part 110 of this 
chapter and other applicable regula-
tions. 

(b) Food treated with ionizing radi-
ation shall receive the minimum radi-
ation dose reasonably required to ac-
complish its intended technical effect 
and not more than the maximum dose 
specified by the applicable regulation 
for that use. 

(c) Packaging materials subjected to 
irradiation incidental to the radiation 
treatment and processing of pre-
packaged food shall be in compliance 
with § 179.45, shall be the subject of an 
exemption for such use under § 170.39 of 
this chapter, or shall be the subject of 
an effective premarket notification for 

a food contact substance for such use 
submitted under § 170.100 of this chap-
ter. 

(d) Radiation treatment of food shall 
conform to a scheduled process. A 
scheduled process for food irradiation 
is a written procedure that ensures 
that the radiation dose range selected 
by the food irradiation processor is 
adequate under commercial processing 
conditions (including atmosphere and 
temperature) for the radiation to 
achieve its intended effect on a specific 
product and in a specific facility. A 
food irradiation processor shall operate 
with a scheduled process established by 
qualified persons having expert knowl-
edge in radiation processing require-
ments of food and specific for that food 
and for that irradiation processor’s 
treatment facility. 

(e) A food irradiation processor shall 
maintain records as specified in this 
section for a period of time that ex-
ceeds the shelf life of the irradiated 
food product by 1 year, up to a max-
imum of 3 years, whichever period is 
shorter, and shall make these records 
available for inspection and copy by 
authorized employees of the Food and 
Drug Administration. Such records 
shall include the food treated, lot iden-
tification, scheduled process, evidence 
of compliance with the scheduled proc-
ess, ionizing energy source, source cali-
bration, dosimetry, dose distribution in 
the product, and the date of irradia-
tion. 

[51 FR 13399, Apr. 18, 1986, as amended at 67 
FR 9585, Mar. 4, 2002; 67 FR 35731, May 21, 
2002] 

§ 179.26 Ionizing radiation for the 
treatment of food. 

Ionizing radiation for treatment of 
foods may be safely used under the fol-
lowing conditions: 

(a) Energy sources. Ionizing radiation 
is limited to: 

(1) Gamma rays from sealed units of 
the radionuclides cobalt-60 or cesium- 
137. 

(2) Electrons generated from machine 
sources at energies not to exceed 10 
million electron volts. 

(3) X rays generated from machine 
sources at energies not to exceed 5 mil-
lion electron volts (MeV), except as 
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